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a solvent 
solvent for 



, or solvent additive in a 
a material separation; or 
in a heat exchange unit, 



Claims 

We claim the following: 

1) (Canceled) 

2) (Currently Amended) A process for usingg the compoujnd of the Formula 1 kni-process, 

5 (cation)(R'S0 4 ) 

Formula 1 

comprising the step of: employing the compound 
chemical process; employing the compound as an extraction 
employing the compound as a heat carrier, or heat carrier additive 
10 wherein: 

R' is selected from the group consisting of a linear 4r branched 
aliphatic or alicyclic, functionalized or non-functionalized a[lkyl radical 
wherein R' is optionally functionalized with one or more X 
consisting of an -OH, -OR", -COOH, -COOR", -NH 2 , 
15 selected from the group consisting of a branched or linear h)ydrocarboh 
atoms; 

the compound has a melting point of less than 100° <j 
the cation is a nitrogen-containing cation selected 
quaternary ammonium cation, an imidazolium cation, a pyridinium cation 
20 phosphonium and a triazolium cation. 

3) (Currently Amended) The mothad process of claim 2, wherein the cation is selected from the 
group consisting of: 

a) quaternary ammonium cation with the general formu 

b) phosphonium cation with the general formula (PRiR^sR) 
25 c) imidazolium cation with the general formula 



-S0 4: 



groups; X 
-F, -CI, 




in which the imidazole core is optionally substituted 
d-C 6 alkyl group, C r C 6 alkoxy group, C r C 6 aminoalkyl 
aryl-Ci-C 6 alkyl group; 



; and 
from 



a (NRiR 2 R 3 R) + ; 
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, saturated or unsaturated, 
with 3-36 carbon atoms, 
is selected from the group 
^Br, -lor-CN; and R" is 
chain with 1-12 carbon 



the 



group consisting of a 
, a pyrazoliurn cation, a 



wth at least one group selected from 
iproup, C 5 -Ci 2 aryl group or C 5 -C 12 - 
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d) pyridinium cation with the general formula 




in which the pyridine core is optionally substituted 
C r C 6 alkyl group, C,-C 6 alkoxy group, Ci-C 6 aminoalkyl 
aryl-C r C 6 alkyl group; 

e) pyrazolium cation with the general formula 



with at 
group, C 5 




in which the pyrazole core is optionally substituted 
C r C 6 alkyl group, C r C 6 alkoxy group, C t -C 6 aminoalkyl 
aryl-CrC6 alkyl group; and 

f) tria2olium cation with the general formula 



at 

jroup, C 5 



> 

in which the triazole core is optionally substituted vjdth at least 
C r C 6 alkyl group, Ci-C 6 alkoxy group, Cj-C 6 aminoalkyl 
aryl-Ci-C6 alkyl group; wherein 

g) the radicals R 1 , R 2 , R 3 are selected independently at 

consisting of: 

i) hydrogen; 

ii) linear or branched, saturated or unsaturated, 
to 20 carbon atoms; 

iii) heteroaryl groups, heteroaryl-Ci-Q alkyl groups ^ith 3 to 8 
heteroaryl radical and at least one heteroatom selected fromjN 
optionally substituted with at least one group selected from C 



least 



least 



^vith at 
group, C 5 
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one group selected from 
C L 2 aryl group or C 3 -C l2 - 



one group selected from 
Cn aryl group or C 5 -C l2 - 



one group selected from 
C l2 aryl group or C 5 -C\ 2 - 



e ich occurrence from the group 



aliph itic or alicyclic alkyl groups with 1 



carbon atoms in the 
, O and S which is 
i-C6 alkyl groups and/or 
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atoms in the aryl radical and at least 
is optionally substituted with at least 



as an extraction solvent in a material separation : ef employing the compound as a heat 
carrier, or heat carrier additive in a heat exchange unit : o : employii g the compound as a 
phase transfer catalyst. 

8) (Currently Amended) The mothod process of claim 7, wrlerein the cation is a nitrogen 
containing cation selected from the group consisting of 1 -ethyl-3-ir ethylimidazolium, 1- 
butyl-3-methylimidazolium butyl, 1-hexylO-methylimidiizolium, l-octyl-3- 
methylimidazolium, l-decyl-3-methylimidazolium, l-do<lecyl-3-methylimidazolium, 1- 
butyl-pyridinium, trimethyldecylammonium, trioctylmetltylammonfum, 
trimethyldecylammonium, and trihexyltetradecylphosphcnium. 

9) (Currently Amended) The mothod process of claim 2, wherein the cation is a nitrogen 
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atoms in the aryl radical, which is 
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halogen atoms; 
iv) aryl, aryl-Ci-Q alkyl groups with 5 to 12 carbon 

optionally substituted with at least one C x -Cs alkyl group apd/or a halogen atom; and 
h) the radical R is selected from the group consisting o: 

i) linear or branched, saturated or unsaturated, aliphatic or alicyclic alkyl groups with 1 
to 20 carbon atoms; 

ii) heteroaryl-C r C6 alkyl groups with 3 to 8 carbon 
one heteroatom selected from N, O and S, which 
one C|-C6 alkyl group and/or halogen atom; and 

iii) aryl-C,-C 6 alkyl groups with 5 to 12 carbon atorrls in the aryl radical, which is 
optionally substituted with at least one Ci-C$ alkyl group and/or halogen atom 

4) (Currently Amended) The method process of claim 2, wjierein the 
formula selected from the group consisting of C^SC^, 

5) (Currently Amended) The method process of claim 2, wherein the 
1 has a melting point of less than 75° C. 

6) (Currently Amended) The method process of claim 2, wherein the 
1 has a melting point of less than 50° C. 

7) (Currently Amended) The m e thod process of claim 2, wherein (R'§0 4 ) is an alkyl sulfate 
ester, wherein the alkyl moiety is selected from the group consisting of butyl, octyl, 2- 
ethylhexyl, and dodecyl; and the method process comprises the step of: employing the 
compound as a solvent, solvent additive in a chemical process: employing the compound 



anion has an empirical 
or Cnlib-SO^ 
:ompound of the Formula 



impound of the Formula 
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containing cation selected from the group consisting of 
butyl-3-methylirnidazolium butyl, l~hexyl-3-methylimid^olium, 
methylimidazoliurn, 1-decylO -methylimidazoliurn, l-dcdecyl-3 
butyl-pyridiniurn, trimethyldecylammonium, trioctylmeihylammo^ium, 
trimethyldecylammonium, and trihexyltetradecylphospho; 
comprises the step of: employing the compound as a solvent 
chemical process: employing the compound as an extraction 
separation : of employing the compound as a heat carrier 
exchange unit: or employing the compound as a phase 

1 0) (Currendy Amended) The m e thod process of claim 2, wherein the 
1 is used - in process is a reaction catalyzed by a transitioi i 
further comprises the step of: employing the compound 
in a chemical process: employing the compound as an 
separation : er employing the compound as a heat carrier 
exchange unit: or employing the compound as a phase tr 

1 1) (Currently Amended) The m e thod process of claim 1 0, 
Formula 1 is used in the chemical process is selected 
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-ethyl-3-ipethyhmidazolium, 1- 
octyl-3- 
methylimidazolium, 1- 
oiiium, 

>nium; ani the method process 
orj solvent additive re* in & 
solve: it for a material 
or heat carrier additive in a heat 
trjansfer cateiyst. 

compound of the Formula 



as , 



hydroformylation reaction, a hvdrogenation reaction oliiom< 
reaction, isomerization reaction er and amide bond-form: ng 
12) (Currently Amended) The method process of claim 2, wHerein 
1 is used in chemical process is a reaction catalyzed by 
method process further comprises the step of: employing 
solvent additive of in a chemical process:? -^ employing 



ai 



solvent for a material separation : employing the compound 
additive in a heat exchange unit : or employing the compound 

13) (Currently Amended) The m e thod process of claim 12, w|herein the 
Formula 1 is used in chemical process is an oligomerizati 
reaction, esterification reaction, isomerization reaction, or 

14) (Currendy Amended) The m e thod process of claim 2, wh 
1 is substantially hydrolytically stable in neutral aqueous 

15) (Currently Amended) The method process of claim 2, wherein 



metal; and the method process 
a solvent or? solvent additive re* 
attraction solvent for a material 
or heat carrier additive in a heat 
<msfer catalyst, 
wherein the compound of the 



from the group consisting of a 



erizati mi reaction, esterification 
reaction. 

the Compound of tho Formula 



enzyme Or biocatalyst; and the 
the compound as a solvent, or 
the compound as an extraction 



as a heat carrier, or heat carrier 
as a pjhase transfer catalyst. 
compound of the 



i]on reaction, C-C bond-forming 
amide bo ad-forming reaction, 
arein the compound of the Formula 
solution (jiH = 7) up to 80° C. 

the compound of the Formula 
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1 has a melting point of less than 25° C. 
16) (Cun-ently Amended) The method process of claim 2, w[herein the 
the group consisting of: 

a) l-ethyl-3-methylimidazolium butyl sulfate; 

b) l-ethyl-3-metliyLimidazolium octyl sulfate; 

c) l-ethyl-3-methylimidazolium 2-ethylhexyl sulfate; 

d) l-ethyl-3-methylimidazolium dodecyl sulfate; 

e) 1 -butyl-3 -methyUmidazolium butyl sulfate; 
0 1 -butyl-3 -methylimidazolium octyl sulfate; 

g) 1 -butyl-3 -methylimidazolium 2-ethylhexyl sulfate; 

h) 1 -butyl-3 -methylimidazolium dodecyl sulfate; 

i) l-hexyl-3-methylimidazolium butyl sulfate; 
j) 1 -hexyl-3-methylimidazoiium octyl sulfate; 
k) l-hexyl-3-methylimidazolium 2-ethylhexyl sulfate; 
1) 1 -hexyl-3 -methylimidazolium dodecyl sulfate; 
m) l-octyl-3-methylimidazolium butyl sulfate; 
n) 1 -octy 1-3 -methylimidazolium octyl sulfate; 
o) 1 -octyl-3 -methylimidazolium 2-ethylhexyl sulfate; 
p) 1 -octyl-3-methylimidazolium dodecyl sulfate; 
q) 1 -decyI-3-methylimidazoIium butyl sulfate; 
r) 1 -decyl-3 -methylimidazolium octyl sulfate; 
s) 1 -decyl-3-methylimidazolium 2-ethylhexyl sulfate; 
t) 1 -decyl-3-methyIimidazolium dodecyl sulfate; 
u) 1 -dodecyl-3-methylimidazolium butyl sulfate; 
v) 1 -dodecyl- 3 -methylimidazolium octyl sulfate; 
w) l-dodecyl-3-methylimidazolium 2-ethylhexyl sulfate 
x) 1 -dodecyl-3-methylimidazolium dodecyl sulfate; 
y) 1 -butyl-pyridinium butyl sulfate; 
z) 1 -butyl-pyridinium octyl sulfate; 
aa) 1 -butyl-pyridinium 2-ethylhexyl sulfate; 
bb) 1 -butyl-pyridinium dodecyl sulfate; 
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cc) trimethyldecylarrirnoniuni butyl sulfate; 
dd) trimethyldecylammonium 2-ethylhexyl sulfate; 
. ee) trioctylmethylammonium butyl sulfate; 
ff) trioctylmethylammoniuin octyl sulfate; 
5 gg) trioctylmethylammonium 2-ethylhexyl sulfate; 

hh)trioctylmethylammonium dodecyl sulfate; 
ii) trimethyldecylammonium butyl sulfate; 
jj) trimethyldecylammonium octyl sulfate; 
kk) trihexyltetradecylphosphonium butyl sulfate; 
10 11) trihexyltetradecylphosphonium octyl sulfate; 

mm) trihexyltetradecylphosphonium 2-ethylhexyl 
nn) trihexyltetradecylphosphonium dodecyl sulfate; and 
step of: employing the compound as a solvent orj 
process; employing the compound as an extraction 
1 ^ employing the compound as a heat carrier, or heat 

unit; or employing the compound as a phase transfer 
1 7) (Currently Amended) A m e thod process for die of using 
process 

(cation)(R'S0 4 ) 
20 Formula 1 

comprising the step of: employing the compound 

chemical process; employing the compound as an extraction 

employing the compound as a heat carrier, or heat carriejr 

wherein: 

2 5 R' is selected from the group consisting of a linear 

aliphatic or alicyclic, functionalized or non-functionalized 
wherein R' is optionally functionalized with one or more X 
consisting of an -OH, -OR", -COOH, -COOR", -NH 2> - 
selected from the group consisting of a branched or linear 

30 atoms; 

the compound has a melting point of less than 100° C 



-S0 4; 
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ulfate; 

lie method process comprises the 
solyent additive ^of in a chemical 
solvent for a material separation : of 
carrier additive in a heat exchange 
catalyst. 

a compound of the Formula 1 in n 



as 



a solvent 
solvent 
additive 



for 



groups; X 
, -F, -CI, 



, or solvent additive in a 
a material separation; or 
in a heat exchange unit, 



ojr branched, saturated or unsaturated, 
afkyl radicd with 3-36 carbon atoms, 
is selected from the group 
■Br, 4 or-CN; and R" is 
h^drocarboa chain with 1 - 12 carbon 
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dinittm ca don, a pyrazolium cation, a 



Amendments to the Claims 
20 

the cation is a nitrogen-containing cation selected from the group consisting of a 
quaternary ammonium cation, an imidazolium cation, a pyri 
phosphonium and a triazolium cation; 

the compound of the Formula 1 is substantially hyiirolytically stable in neutral aqueous 
solution (pH = 7) up to 80° C. 

18) (Currently Amended) The method process of claim 17, \lvherein (Rj'SO^ has an empirical 
formula selected from the group consisting of C4H9SO4, 



or C)2H25S04, and; the 
a solvent, solvent additive 



C 8 H 17 SO, 

method process comprises the step of: employing the compound & 
r& in a chemical process: employing the compound as an extraction solvent for a material 
separation; e* employing the compound as a heat carrier, or heat c£irier additive in a heat 
exchange unit; or employing the compound as a phase transfer catalyst, 



1 9) (Currently Amended) A method process for the of using 
process 



a compound of the Formula 1 in a 



(cation)(R'S0 4 ) 
Formula 1 

comprising the step of: employing the compound as a solvent, or solvent additive in a 
chemical process; employing the compound as an extraction : 
employing the compound as a heat carrier, or heat carrie|r additive 
wherein: 



a) (R'S0 4 ) is an alkyl sulfate ester, wherein the alkyl m )iety is selected from the group 
consisting of butyl, octyl, 2-ethylhexyl, and dodecyl; 

b) the cation is a nitrogen containing cation selected from the group consisting of 1 -ethyl-3- 
methylimidazolium, l-butyl-3-methylimidazolium bttyl, l-hexyl-3-methyUmidazolium, 
l-octyl-3-methylimidazohum, l-decyW-methyhmidszolium, 1 -dodecyl-3- 
mediylimidazolium, 1-butyl-pyridinium, trimethylde< ylammonjum, 
trioctylmethylammonium, trimethyldecylammonium, ; 
trihexyltetradecylphosphonium; 

c) the compound has a melting point of less than 1 00° C , 

d) the compound of the Formula 1 is substantially hydro 1; 
solution (pH = 7) up to 80° C. 

20) (Currently Amended) The method process of claim 19, wberein the [process is a reaction 



solvent fpr a material separation; or 
in a heat exchange unit, 



and 



and 



ytically stable in neutral aqueous 
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catalyzed by a transition metal, and the reaction is a hydtoformyla 
oligomerization reaction, esterification reaction, 
forming reaction. 

21) (Currently Amended) The method process of claim 1 9, ^herein 
catalyzed by an enzyme or biocatalyst, and the reaction js an oligopierizatii 
bond-forming reaction, esterification reaction, isomerizgtion 
reaction. 

22) (Currently Amended) The method process of claim 18, vjvherein th£ cation is selected from 
the group consisting of: 

a) quaternary ammonium cation with the general formul^ 

b) phosphonium cation with the general formula (PRiR 2 - 

c) imidazolium cation with the general formula 



R- 



afion reaction, 
> isomeritzation reaction or amide bond- 

thf process is a reaction 

on reaction, C-C 
reactijon, or amide bond-forming 




in which the imidazole core is optionally substituted 

Ci-C 6 alkyl group, Ci-C 6 alkoxy group, Ci-C 6 aminoalkyl 

aryi-C|-C 6 alkyl group; 

d) pyridinium cation with the general formula 
R 




(NRiRaJ^R)*; 



least 



with at 
group, C 5 



least 



in which the pyridine core is optionally substituted vrith at 
20 d-C 6 alkyl group, Ci-C 6 alkoxy group, d-C 6 aminoalkyl £roup, C 5 - 
aryl-C,-C 6 alkyl group; 

e) pyrazolium cation with the general formula 



one group selected from 
C12 aryl group or Cs-Cn- 



one group selected from 
C12 aryl group or C5-C12- 
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in which the pyrazole core is optionally substituted 
C r C 6 alkyl group, C r C 6 alkoxy group, Ci-C 6 aminoalkyl 
aryl-C r C 6 alkyl group; and 

f) triazolium cation with the general formula 

</ V-R 



least 



with at 
group, Cj 



in which the triazole core is optionally substituted 
C|-C 6 alkyl group, Ci-C 6 alkoxy group, C r C 6 aminoalkyl 
aryl-C r C 6 alkyl group; wherein 

g) the radicals R\ R 2 , R 3 are selected independently at 
consisting of: 

i) hydrogen; 

ii) linear or branched, saturated or unsaturated, 
to 20 carbon atoms; 

iii) heteroaryl groups, heteroaryl-Cj-C* alkyl groups 
heteroaryl radical and at least one heteroatom selected 
optionally substituted with at least one group selectee 
halogen atoms; 

iv) aryl, aryl-C l -C 6 alkyl groups with 5 to 12 carbon 
optionally substituted with at least one Cj-C 6 alkyl 

h) the radical R is selected from the group consisting of: 

i) linear or branched, saturated or unsaturated, 
20 carbon atoms; 

ii) heteroaryl-Cj-C 6 alkyl groups with 3 to 8 carbon 
one heteroatom selected from N, O and S, which is 



with at 
group, C 5 



one group selected from 
-C12 aryl group or C r Ci 2 - 



least 
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one group selected from 
Cj 2 aryl group or C 5 -Ci 2 - 



esch occurrence from the group 



aliphatic or alicyclic alkyl groups with 1 



ivith 3 to 8 carbon atoms in the 
from N, D and S which is 
from C1-C6 alkyl groups and/or 



iitoms in the aryl radical, which is 
grpup and/or a halogen atom; and 



aliphatic or alicyclic alkyl groups with 1 to 



aljoms in the aryl radical and at least 
oritionally sijbstituted with at least 
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one C r C 6 alkyl group and/or halogen atom; and 
iii) aryl-C|-C 6 alkyl groups with 5 to 12 carbon 
optionally substituted with at least one C\-C 6 alkyl 



aton 5 in the anyl radical, which is 
gjroup and/or halogen atom/ 
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